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• ■ 
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m^m. 1 3 ] 

V X ^ ic trf f am 1 CD - K V X m t- -5 ^v'N' ^ - > 5: ^ -r s r^asa b T 

^ ictfftam CD/N- Fvx ^ *^Sm-r 5»A-^ - > cf'^Sgai: UT 
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m^mi 8] 
WL^m^^xm^'^m^jim^mt. 

^->(5Dr^pipi<fcUtj/h$vxr^piiii(DMPA^->$:*t-^7:t h l^i:^':^ 
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i|#2002 — 240803 

[ 0 0 0 *1 ] 

o 

[0 0 0 2] 

[0 0 0 3] 
[0 0 04] 

^-r, C uTSBSMS 1 0 1 ±{C, ^■y>y^ll^l0 2, IfTMr^MlOS, x 
^y^y^h^y^mi 04, iBi^Mr^mi 0 5, Hl^/N- K-TX^ l 0 6, ^2® 

mi<Dyit hUVyi^h 1 0 9 ^m-^-t^ (0 5 (A) 0m) . ^iktC f|l<Z)7:«- 
h M 0 9 $:x>y^>^v;^^ LTI^ l (DRmm±m 1 0 8;&1>'^2(D 

A- F"TX^ 1 0 7 HICDA- Kv;^^ 1 0 6*^Smt-S*T% F^-fx^y 

-sziiitcj: ymMcoiiA^-> 1 2 1 (iB^«ififfi^<z)^) %?^^L/, ^ 
i<Dy^ hiyvxh I 0 9Rx:^mi<o^mm±mi 0 (b) 
#m) o ?^{c, a«j:{c^2(Z)jSMR*itmi 1 3 (mmBARC) ^^mi. m 
5 (c) mm) > -ecD±icfcfT^+BS<^r^p'('g®^p>'^^->^^^^^2(D7 

h hill $:J^fiR-r-5 (05 (D) 0m) . |g2(Z)7:t F Ui^T. 
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M * 

hill ^:r.y^y^'7X'^ ilLXm2(D^m^:^±mi 1 3, Hi ® A- l^TTs 
1 0 6^t>*BBIiMr^Ml 0 5 x^yf^;?> h ^yA°Ml 0 4 *^Mm-r^^T\ ^ 

nmizmmi^r F^>rx^y^>i^*f -sr iiicj; umM©^A5i-> i 2 2 (tfr 

#*B^(3D?t) (0 5 (E) #M) ^ |g 2 ® :7 :t h 5^':^ h 1 1 

iRx}^m2(D}x^m±mi is^m^-t^ (f) #fl^) . mz. m2<DJ\ 

- K^>^^ 10 7 1 <^)A- F-t;^^ i o 6^L< 

lajgi 0 5miy<it\^rmmmi oz^. x^y^;^ h^y^Mi o 4^L<ti^-v 
ymi 0 2f}mm-t^tx^. mmmxitmmz k^-y x^y^^^^t- sriitc j: 

»J@H^lt 1 2 3S.t>*l^r3^-;H 2 4 (0 5 (G) #m) o 

[0 0 0 5] 

j^{c, nmhtc^^yzfrni 0 2^. cnrmmmmi o ittmrn-t^t-x-. 
ai^y^Ay i;miz^i)x.^y^y^L. curmmmmi o KD-mt^mmi^t^s 

J^X^^ 9 )1>/^V Tfi^^CMP (Chemical Mechanical Polishing ; -fb^fi^J^^ 
[0 0 0 6] 

mm i)^m^ l^oh-t^ mm] 
L^^L. se^RCD-r^r;^^- \^'7yt.^mxitv^=Lr}v^'rt/>mmmM(D Bits' 

[0 0 0 7] 

122 (\^r^m^(Dm) S:?^^bfc^lC||2®/N-Fv';^^' l O 7^x^y^> 
i: LT F^-rx^y^>^i-^IIS, Ig2®/N- Fv;?>^ 1 0 7f}^\f^t>yp^ 

}^m'^iz^-oxmomf)^&f}'^')> mm^v^fj^^it-t^ (^^u^vn) ^vno^f^ 

MfJ^^-f^ (0 6 (B) #fi^) o 
[0 0 0 8] 
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* » 

(07 (A) mm) o "tomm. ffiaMifi^icj^^stis^p/^^-^i 1 1 ^t. 
x/VT.vi 1 wzmmzm-^i^^oh-thn. dof 'T-e;?^*'^^ 

) o 

[0 0 0 9] 

f|3(Z)afii:bT, f&SBll2(DaiftT'm^Lfc^^5:«?^t- '^<, I|2(Z)7N- 

KVT.^ 1 0 7{C?^^$tlfc?ttC^2(Z)M*fR&lfiKl 1 3 2 
WR5ihmi 1 3CD^®&¥m^fc:-t-sri:3{)'^#;te>n'g>*'5 (1218 (A) #m) , ^ 

ii'm^oRmmstmi i 3 i:(Z)3g#?jt*^+^ici:tiT, 0«fai^2®sffiT'^^L 

2<z)7* h U'i^'^ h 1 1 i(3Dr^Pi|ig*^iAA^o;^U. mza^yit V h i i i 

©Jl^^^MU ^&<3&•5i:V^ofc^li*^fe'5 (0 8 (B) #M) o 
[0 0 10] 

o T $ ti -5 r - ;i/ 7!)^FrM r # e> ti 7& V > V N o s o 

[0011] 
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» • 

» » 

[0 0 12] 
[0 0 13] 
[0014] 
[0 0 15] 
[0 0 16] 

, tafai^2(Z)/N- Kv;^^tcfafHII 1 <?)>'N- Fvx^^^Sm-^^^tA^- 

^ - >®M^_htct9IH?t>'N°^ - X^P^P*! J: ^ v^raPl^lg(^gap/^•^ - > 5: 
- Fv;^^3t0^tfffai|2(Z)®P^J^$:, ^^6<IlC^i^bTx>y^>^fi-SXS^l, 
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• « 

[0017] 

2|s:|§ (7) H 2 <D m.^, tc V ^ T , T-* ^ T ;i/ ^* V > IBJ^^it ^M^-t^^mi^ 

. mmf^2.<Dj\-\^'T:^^izmt?.mi(D/\- \^^:K^^t^mm't^mJ'^■s^- 
M R;5ihm ^i&K-t -5 X@ h , BfflB^^N" ^ - > -tC taSHit ^ - H P*i 

[0 0 18] 

- Kv>^^^J5:t>'tfffBm2<DMr^mfCttftHx^y5^;^ h>yAm7b^Mmt-^«A°^-> 

- y (Dmm± JC fff IB^ A° ^ - > ® P d J: y /h $ V N P ipi P ^ - > §: ^ 



1 0 
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• » 

[00 1 9 ] 

- Kvx^^S.tJfBfflHll2C[)MISi^{cttf§Hx^y^:;?. h Aj^*^^mt-S^tA-^ - > 

nii, :7;t hl/i/X h(D^PSP*^ejSmi--6)K*fR^il:I^COS®A'5¥ST'S)U, 
[0 0 2 0] 

[0 0 2 1] 

[|§^<7)||J6<D?^ffi] 
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• * 

[0 0 2 2] 

2 1 ^cil^?)^i^T'^j^■rsxe (®i (c) #m) i:, tfffam/N°^-> 2 
h M 1 ^mm^mu^m^mi o±izm^-t^jim mi ( 

D) #M) i:. fffta^vt h U'i^^X h 1 1 i: UT^^^ < =bttf 

gH3t®iRffi«»ttl^ 1 0, fffSa^l O/N- Kvx^ 6 28:tJfStflHlg2(Z)Mr^j^5 S:, 

^^6U{C5*iiLTxvy^>^r-^^x^ (mi (E) mm) ^^tiztic^v 

[0 0 2 3] 

S-arSA- KvX^T'fe»J, Si02> S i N, S i C> S i ON, S 

[0 0 2 4] 

Low-k^^LTti, SiOF, SiOB, BN, SiOC, ^^n^ 
')ijm^Jti£(Dmm^^i&mm. :^^JVm^^ S x O HSQ (hydrogensilsesqu 
ioxane) , 3KU>r^Kmil^, AUU^^I^, ^ h ^ y JV:tU Uy^B. 



1 2 
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ffiv^sri:A•^T'^-So mm^mmmtLx. mmi^Tf^mmmv <itr 

[0 0 2 5] 

. SiC, SiN, Si ON, S i CN^$:ffiV^§ 3 -ili^'^T'^^o x>y5^Xh^y 
[0 0 2 6] 

m2<Dmmm mmmmm^) mmm (mm^-^^-y) 

tt, tfT»r4l^3(^>M$4i:^ji-t€>^hAW* bv^. 

[0 0 2 7] 

(DJi^y^^^i^'S:^ h 'y ^^-BrS/N- K-r^^^T-fe '^J;tli, SiCN, SiC 
, SiN, s i ON^&Mv^sr ii^'^T'^So >S:^3, H 1 A- F^x^;^ ^ 6 li, 

^ffl-r-So ||1(Z)A- F"=?>^^ 6 li, x^y^::^. h ^y/1)^4 iil^— MI^Sr^fflbT 
[0 0 2 8] 

SiCN, S i C, SiN, S i O =&M V^ -6 ^ i: A^^T ^ So II 
2®A- Fv:^^ 7ii, JLv^y'^CDm^M^it^mm-t^cDX. S1(7)a-F 
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[0 0 2 9] 

^m±B8it. m^ii. ^tllBARC (bottom anti-reflective coat) ^ 

^■^m-r^MMmitJimnm(^Rmm±mmmmm^!^ mm 2 001-921 

■^WO 0 0/0 1 7 5 2#M) *^fflV^-5^h*^T'^-^)„ «i|B ARC$:^e> t 

So 

CO 0 3 0] 

7>4- h i^y;^ h 9, iiii, m^<Dm^:^mxB^^n. m^it. y^huv 

9 0#ra:/U /^-^ LT^j?4 0 0 nmizmmLtcy^ h M^?:^)^L, 
A r FX:^ri/Vl/-^f-X^^:^ (nn >^tSgN S R - S 3 0 2 A) &MV^T:S 

^h. mmm2. 3 8mM%(D7^h^:^^)vry=E=.^2^\:iy^u^-y\i'o)yi^mm 
T' 6 0 fj>mmm^n^jt e) r ^ j: u ^^uti'^v^^o 7 ^ h hiM^ 

[0 0 3 1 ] 

(xkr>z3-5^>f >y) 1 5 0-2 5 o-c-eg o#r4^y /^-^ 

m^4xS„ MSQm^iailK^*ii^?^^mjififil#{i, MSQ (methyls i Isesquioxa 
ne) Sr^fig^iiL, ^KSFSr^^fT T**^ ^^(DJKlif L 7 * h 

li, :7 5f h i/i/x h 1 1, Hi Kv:;?.^ 6, SH^MraM 5;5L^>*x^y h 



1 4 
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< « H 2 o ^ ^ X V r ^> > ti'* -5 ^ *^ & S o 

[0 0 3 2] 

*^3M£il±fe€)t»(^T?feoT=fo J:v^„ h h 1 1 SrJi'yf^V^^v 

[0 0 3 3] 
C^JSM] 

:2f5:^H^(DmfeMl ^COV^T|gM$:MV^T^^^-5>o III 1 tt. :^nm<Dmmmi 
[0 0 3 4] 

iZ^-^y^mz (S i CN ; mm 5 0 nm) , IfTMraMS (S i OC ; IK^3 
5 0—4 0 0 nm) , h ^yAjl4 (S i C ; J^J* 5 0 n m) , ISiSSJira 

1^5 (S i OC ; 0 0 nm) , ^1 <Z)A- Kv>^^ 6 (S i O g ; 5 

0 0 nm) > II2 07N- KVX^ 7 (S i N ; J^J* 1 5 0 0 n m) SrCVD (Ch 
emical Vapor Deposition) L < tt^^iStC j; U ^Ht*^ (X7=-^y^Al 
; 0 1 (A) „ 
[0 0 3 5] 

mz. m2(Dn-y^Ty^^ 7 ±lZB,Stm±m8 (^t«|B arc ; l^J^S O nm 

l/S;x h 9 imm^ 0 0 nm) ^B^LX (131 (A) #m) . l|l(Z>7:r h U 
V^h9^:s^^y^yif'7y^^t:LXRMm±ms]kXJ^f^2(DJ\- Fv>c.^ 7 
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» « 

) •r^^HiZ^'iJ. |^2®/\- K-R'^^ 7 S:mM®?iA^->2 1 (SBSIilisffi^ 

(B) #M) c 

[0 0 3 6] 

r^{C, MSQ^^I®lR#i|4Ml 0 (|g2®A- FT^^ 7^M*^P,(DKjy 3 0 
Onm) 5:, «®;«)^5{ijgtc:&-g> J; e) tC|| 2 (OA- Ft;^ ^ 7 {C?^^$4x)^:l^>'N°i5J 
->2 1 ^C«|i?)ii^T'. figl^b (SI (C) #M) . ^mUfeMSQ^ 

3tpRiR«tti^ 1 ommz \frm^m(Dmom(Dma/^^- > ^m^^m 2 ® ^ * 

h US:;;^. h 1 1 (JKj¥4 0 0 nm) {Ts'rvzfAS ; 0 1 (D) #M 

) o 

[0 0 3 7] 

ttMlO, mi ©A- KVX^ 6^t>*@Ha®raM5 h^yA°|^4 

^->2 2(0. 1 3 Am;i/-;i/T'li* 0. 2 ^in) $:?^^KL (mi (E) #M 
). ^«>^> Ig2©7:i- NU'^;:^ M l^tJfMSQ^3^igiiR!||iSmi 0 $:;tl8|8J 
lt?R (M;^lf, NH^F^) &Mv^TBS^* ( ^7 oi hlHIit) -rs (;^.7^^y>^A4 
; HI (F) #M) o 
[0 0 3 8] 

zir-e. z.<DXM (01 (D) *>p> (E) (om(Djim) '^<r>:^v'^y^\%. # 

^(10, 6, ^) if^WSimz:SLv=f-y^'^^^iiO\Z^ ^x^y^ *^ x " y ^ 
[0 0 3 9] 

i5>Clc, ||2(Z)A- K"^;^^ 7 $:aivy^>^v::^^i: LT, lll<0/N-Kvxi^ 

{C K^-f X'yf^>^^-r-5^i:{C<J; »J, @H«S?t2 3^r>*lfT3t;-;i/2 4 (0. 13 
/im;i/-;i/T'«* 0. 2i«m) ^rJ^^f-S (;^^^y^A5 ;®1 (G) #m) o 
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[0 0 4 0]' 

— 7 &CMP (Chemical Mechanical Pol ishing ; >ft;^6*I^M6*JWIi 

j&-5^T') -rs (m^-fr-T) = zitiici:»j, rape uiB^Miis^e^iicg^^-ts 

[0 0 4 1 ] 

v-ii*;^#^it;6^i:ti-g>fc«b, IIM^J 1 (^7.^^y yA4 Icfent'Sx^y^^'^ (H 

1 (E) #fii) s:=ff^oT=b, MSQ^m.yt'm^mi o(D^m^0kmzu-^fjii}^ 
f^mmmmm 5 ic-g^-s^ii^K y v- x ^y > ^-r s d i: a'^t- ^^^sox?^ 

^$:^S3i:*^7?^-5o ^^3, r Z:"e©X^y^>y=fe). #M (10, 6, 5) 
[0 0 4 2] 

[0 0 4 3] 

^•V^y>^m2 (S i CN ; KffS 0 nm) , l^rMr^M3 (SiOC;j^J?3 5 
0~400nm) . :r.v^y^h yJ-^B^ (S i C ; 1^^ 5 0 n m) , mmmmB 
5 (S i OC ; ^j?3 0 0 n m) , (DA- Kv:^^' 6 (S i O g ; i^i? 5 0 
0 nm) , II 2® A- K-T^^^^ 7 (S i N ; mm I 500nm) S:CVD (Chem 
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#2002—240803 
ical Vapor Deposition) L < itM^^i^ ^ ^B:'^ ^ (® 2 (A) #M 

) o 

[0 0 4 4] 

onm) ^^mi^> ^(D±izmmMm^(Dmum(Dmaji^-y^m-t^mi<^ 

y:fhUV7.h9 (mj^4 0 0 nm) ^m^l^X (02 (A) #M) . ^KDy 
it h X^VT. V 9 $:x-;f^>^^v;^^ il LTH 1 (OiSlifR&JhM 8 ;SlI>*II 2 (©A- K 

VX^y^>^*) -r-SZlillCj: ^ 2 ©A- Kv:^^ 7 $:mM(Z)^/^°^ - > 2 1 

02 (B) #m) o 

[0 0 4 5] 

r^^CtC, SOGi^ttJKl2 (||2(Z)y'N- F^X^ 7^®*^ej®MJP:3 0 0 nm) 
S:, ^®*^¥aiC?&S<fce)lC|g2(Z)>'N- FVX^ 7^C?^fig$4^fe«/^°^-> 2 1 

^ca^?)ii^T', ^Km-rs 02 (O #M) o ^(Z)^. sooJittMi 2^®ic 

m20RMm±mi S (W^B ARC ; I^M5 0 nm) tfT#ffi^«) 
r^Pi|ii(Z)ggPA^->'$:^"r-Sm2CD7:i- h h 1 1 (|^;?4 0 0 nm) ^ 

mm-r^ (EI 2 (D) #m) = 

[0 0 4 6] 

rz:T% SOG (spin on glass) ^t^^l 2\t. MWi^ ^ m^T^')^- (M 

r;i/n if) ic?§*^UfeM^^^ta^^^bfemici 0 0-2 0 ox:T'6 0 

[0 0 4 7] 

%2<r>'yit V WT. Ml $:X^y^>^^v;^^i:LTll2(Z))KI*R&ih]^ 
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• ■ 

^{ifi*l>5:t^TA°^f-> 2 2 (0. 1 3 /ttm;i/-;i/-eii* 0. 2 fim) ( 

m2 (E) mm) > "^(o^^ 112(07* h wt. mi, m2(©j5i*RSihmi 3 

&DJSOG!lttMl 2$:«ilf!Iil?K^fflV^Tl^5fe■tS (BI2 (F) #m) o 
[0 0 4 8] 

rziT', r.<©X^ (M2 (D) *^e> (E) (Z)im(Z)XS) l:<D:r.v'f-y^\ts ^ 
M(12, 6, 5) *^M^e<IlCX^y^>yT'^Si:"?lC, C^^Fy, C H y F 

[0 0 4 9] 

t>'t:rMr^M3 x^y5^X h^yAM4S:t)^^-v^y^M2:«)^Sm't-S^"e, 1^1^ 
(C F^-f x^y3^>'^*-r'5^^tCj: U> IB^Sit 2 3 ^tJ^l^'T*;-;!/ 2 4 (0. 13 
Am;V-;i/T'tt« 0. 2ittm) SrS^^-T^ (0 2 (G) 
[0 0 5 0] 

>y ^?56tC i t;x^y^>^*L/, C uTJf @3?^JS 1 CD-gP;<)'^Mm b^»^g^?5t?I^L/fc 

— F'^?'^^ 6 $:CMP (Chemical Mechanical Polishing ; it^t!fiWiW,tfiWM 
) §:^ff e)3i:{CJ:oT¥:S'fb (1^ 1 <^A- Fv^^ 6 *^WIi$tlTlf < 

[0 0 5 1] 

i^lC, ;2js:5§B^(5D||JgM4 ^CoV^TllIffi$:MV^T§i^■rSo EI 3 li, *^^CD^ 
[0 0 5 2] 
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iZ^^-jZfmz (S i CN ; 0 n m) . \^rmmms (S i OC ; MJP 3 

5 0~4 0 0 nm) , X 5^ >^ h Aj^ 4 ( S i C ; I^J? 5 0 n m) , @BIS®^ 
1^5 (S i OC ; mJ^S 0 0 nm) , A- Kv;?>^ 6 (S i O g J 1^^5 0 0 n 
m) $:CVD (Chemical Vapor Deposition) ^fe^L < li^^i£JC<I: VfSi^i- 
(0 3 (A) #B^) , 
[0 0 5 3] 

mz. j\-\^'r7.'i; Q±Kmi<D^mm±ms (mmB arc -.mm^ o nm 

iyVy(.hQ (Mi^4 0 0 nm) ^m^hX (03 (A) , ||l(7)^*hU 

^y^^^'-rsriifc j: mw-^^-y2.z^m-^h (03 (b) #m) ) . -e 

5S-t-S (03 (C) #m) o 
[0 0 5 4] 

MSQ)^ISIR1H4!^1 0 (A- Kv:^^^ 6^®*^e>(Z)mJi[5 0 0 nm) 

s:, ^ffiA^¥a(C)&^j:e)tcss^/N°^->2 3^c^M^?)ii^T\ w^m-^^ (03 ( 
D) #fl8) o -e<3!)=^, MSQ^M«ttmi o^®{cif-T#ffi^<^r^pfi(^r»9P 

7N'^->$:^-r'5ll2®7:4- h h 1 1 (M^4 0 0 nm) (0 

3 (E) #M) o 

[0 0 5 5] 

ttl^lO, Xvy5^>; h^yA°m4&UJtfrMram3 ^y 2 * 

T% ^#^6<flcM^LT K^>fx^y^>^^-tS3i:lc<kU, tfr7fN-;i/2 4 (0. 
1 3 >am;i/-;i/T'li* 0. 2/tmgS) S:?^^^ (0 3 (F) #M) , ^0^^. 

NH^F^) iim^^X^^-t^ (03 (G) #Rg) „ 
[0 0 5 6] 



2 0 
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» » 

r^-e. 3CDi^ (H3 (E) *^e> (F) 0m<Dj:m) -tt<n:£.v^yif\t. # 

M (1 0, 4, 3) ifm9{m\ZJL^y^y^^-^^^X^\Z. C^Fy. C^^HyF 
2, Ar, Ng. O 2^<^^^v5^>^:!tf:^&|li?i^M^l^^A'^^^T^t>tiS. 
[0 0 5 7] 

-;i/S:t?®Bi^^{Cil«)ji^tlS*T'^j^b, ^(D^. Cu^>y^J^$:CMP (Ch 
emical Mechanical Pol ishing ; >fb^6?Fil^etrWlg) $:^T^ Zl il IC J: o T¥S 

[0 0 5 8] 

r^ic, *^^(Z)^^6M5^cov^TgI®S:fflv^■rf^^t-'5o 04 li, ^^gg®^ 

[0 0 5 9] 

*-r, Affile ^mi-'SCuTSiS2igi*^?^fK$tife«^g^®ic, ««ffl!i*^e>iii 

IC^-^ >y >^1K2 (S i CN ; KjP 5 0 n m) , tf^TMT^I^S (S i OC ; Mi? 3 
50~400nm) , x^y^X h^yA|^4 (S i C ; Mi? 5 0 n m) > SH^SW 
1^5 (S i OC ; Mj¥3 0 0 nm) , A- Kt:^^ 6 (S i O g : i^J? 5 0 0 n 
m) SrCVD (Chemical Vapor Deposition) L < li^^^lC J: U ^H^'f 
^ (04 (A) #M) o 
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?^JC, /^- FVX^r 6±IC^1 ®iSIJRj5lhl^8 (^t^B A R C ; Mj* 5 0 n m 
l/y>?.h9 (llj*4 0 0 nm) S:?^^UT (04 (A) #fl^) . ^l<Dy:»V\y 

mMr^M5$:, x^yf^;^. h^yAm4*^»m-tS*T% S^6UtCMM K^>r x 
«y^>^/-r-5Zli:lCj: iBi^A^-> 2 3 SrJ^^b (04 (B) #m) ) . 
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ZIZIT?, 3<DXS (04 (E) 3{)>e> (F) <^)r^(DXS) -^CDX^y^^^^^tt, # 
M(12, 4, 3) 75>^Jg#^6«;{CX^y5^>^-e^5 J;e){C. C^^Fy, C H y F 
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mz. nmt^^^rv^m2^. curmmmmii)miii-t^^x% x^y^^ 

-JlRt^mmmizmtbT^^i^tl^tXmmL. ^<Dm.. Cu>l^y^l^$:CMP (Ch 
emical Mechanical Pol ishing ; -fb^e^f^Mfi^fiflg) fe^ffe) Zl ^ {C J: o T^JB 

it (n-i^TTs^ 6tl^mm^nxi^t^ifrJt<tJt^tx) -r^o ::tiici:»j, r 
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miiE# 2003-3038510 



#2002—240803 

« • 

[0 0 6 6] 
CO 0 6 7] 
[0 0 6 8] 
[0 0 6 9] 

^m<Dmmmmmfs^ T'^^jck^^st- # s fc*?). r a ^ - > x > y^ic 
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